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ntensil flix lo*w n° was used if ti csi cw 
spatiotemporal ligt lula was | 
hreshold sensitiv wh) perating he bas 
hyond etfect) of 44 10> W/em* with a contrast of Lota 
ontrast (SO: 1) was ach viih awniting radiat 

ity of 2.4 10° Wie Ihe new spatiotemporal igh 


nodulator was demonstrated to transmit six eradatior ! 


he resolution wedge of the I] lesttable. When operating 
n the basis of an >-effect. the new spatiotempora ght 
nodulator demonstrated ymewhal higher threshold 
tivity (2 x 100 Wem‘) and achieved tu nirast ata 
writing radiation intensity of Sx 10° Weems. Studies of th 


new spatiotemporal light modulator’s noise character 
Stablished that its liquid crystal layer is the main contrib 
Nor to Ws spatial noise. The mean square transmissi 
leviation 


uiculat < yy) isi‘ wwWeriments | i 


modulator with a um-thick uid crvsta t} 
Spatial trequeng band tron to 4 nn i! inted 
6 8%. thus ontirming the high qua tt quid crystal § 
orientation. Studies of the new spatiotemporal! light modu 
lator s time characteristics established that the minimun 
lig it modulation cycle (t » 40 ms and tin 
achieved with a write pulse amplitude on the order ot 
ind an erase puise amplitude of about 5 V. The signa 
se falio in the spectra! plane given ar pul signal 
frequency of 10 mHz at the maximum speed equaled ¢ 
which corresponds to a threshold resolut f 30mm te 
the catnode ray tube-spatiotemporal light modulator system 
given an image size of 20 x 20 mm. Overall, the exper 
mental studies per ormed thus confirmed that the bas: 
characteristics of the new spatiotemporal light modula 
are such that it can be used to create a hybrid cathode ray 


tube-spatiotempe ral 
Information capac 
Western 


light modulator system with a large 
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The Effect of Precision of Correcting a Light Beam’s 
Lower Aberrations on Its Energy Transport Efficiency 


YS7FOII 7A St. Petershure OPTICHESKIY ZHURN4 
Al Ru ian \ f ipr )) man . pt r , ] 
4 yi #{ pl / 


[Article by V.M. Buldakov, candidate of physical and math 
ematical sciences, Atmospheric Optics Institute, Sibenan 
Department, Russian Academy Tomsk. AN 
Glushkov, candidate of physical and mathematical sciences 
and L.V. Streltsova, Astrofizika Scientific Production Ass 


7 1292 > 


ciation, Moscow, UDC $35.31 7.6:621.373.826] 


sciences 


[Abstract] A mathematical study was conducted to examine 
the effect of errors in correcting a laser beam’s | 
rations on the efficiency of transport f the energy concen 
trated in the beam’s waist. Mathematical rat 
that link Shtrel’s [transliteration] number with 
correcting the lower aberrations of a partially coherent penc: 
Of rays in the presence of large shifts of the beam from the 
larget point that reduce Shtrel’s number to 0.4. (Shtrel's 


wer aber 


Os were derived 


‘Trors in 


number [K,,] 1s generally defined as the ratio of the average 
intensity of a field at a point under its actual operating 
conditions to its maximum value /,,,). The expressions 


derived showed that increasing a beam’s spatial coherence 
and relative size results in a decrease in the difference 
between the degree of the fluctuation and systematic error 
| 
i 


components. [his .inding was explained in terms of the fact 
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thal as the said pas ameters increase, the beams ra 


waist decreases. and Shirels number becomes n 


O the slightest deviations of the wave front: ’ fron 
ihe required value. The analysis pertormed hat 
when a light beams lower aberrations ar ct 
improve its efficien | transporting the energ 

ica al ils Waisl the ton USIDE and guidance | ust De 
reduced. Because transport efficiency depends on a beam’: 
width and spatial coheren } equireme nosed of 

adapt Plical systen Y naract 

be set with consideration Tit f th iran 

rs. Figur referen K in) 


Synopses of Articles Appearing in ‘Optics Journal’ 
April 1992 

43] i Petershure OPTICHESATL) ZHU RK 

n Ri y \ f o4dny 


Synopses of articles appearing pt Jourt \I 
YO] 

Text] 

LT 5 4A ‘ ‘ 

Holograp! Lateral-S | 

Ihe operation of a holograpt itera 

that uses diffusely scattered f 1s and 

quality contt ft lenses ar al 


Fresnel approximation. The analysis ce 
performing spatial filtration in t lal lt dilira 


s possible t isolate 17) ntert rel alt I Wl S 


both axial and extra-axial wave aberrat 


objective undergoing testing with UT 
Quality of the interferometer | neing 
appearance of the interterence patterns Fig { 

tT) cs | 
UDC $35 317.6:6)1 373.82 
Effect of the Precision of Correcting a Light Bean | 
Aberrations on Its Energy Transport Ethic: MM 
lakoy, ALN. Glushkov, and LV. Streltse ip 
Mathematical relationships are derived that k Sht 
[transliteration] number to the errors in correcting tl 
aberrations of a partially coherent light beam give: b 
displacements of the beam from its target point reducing 
Shtrel’s number to 0.4. The minimization of the { Sing 
errors 1s determined by the radius of spatial coher 
width of the beam. Figure |, references § 
UDC 771.537.6 
Estimating Resolution During Photocopying Witt 


Build-up of Photographic Images, R.A. Yesin and V1 
Zolenko, pp 9-12 


Ihe ultimate 
photocopying objects by the method of building up ph 
graphic images during photocopying are analyzed. A sen 
empirical relationship 1s derived that links the resolu! 


possibilities of increasing resolution whet 


the built-up image with the resolution of the starting ’ 
contrast negatives and number of buildups— [he sults of 
experiments to increase the resolution | photograph 
images by building them up during photocopying are pre 


sented. Figures 2, references 3 








iPRS.! 
lo Niay 


EO-93-004 
1993 


OPTICS, HIGH ENERGY DEVICES 





in interteren [ i i 
pert 1T 4 CAATT j 
ended iS i i i ( 
tribute ’ 
pol ya 
ignil iw (fh gna Wiad 


' Ihe optica nara 

I rs in Measuring the Slope of the Phase | deka hs | nee a : 
il adiatiion by Using Hartmann Sensors, V esha Mie 
ints, V.A Login and V_N. Timotevey, py signet agains. 6 Ue oh 
angie i8 analyzea if 

idence of the mean squares of the errors u ptimized for the ¢ 

g the local slope, average slope, and average (wit! lion. Pigut ’ ! 

O the aperture) derivative of the phase front 
adiation on the noise and aperture size a Mart LD OG. S55 


. nvestigat a Re ference 


; TiS t } 
| bff ‘ \ ta } ; hi a I. ' , ‘ 
' : VD. Mocha ' 
The significant ett | el ! mon 
\lg } rufying a Spherical Mirror Based on T} :' 
‘ iery yr lure | Y; ' ; " ; r 
ferograms, V. Gubin, pp 16-18 eM perart d : al TdGia 
nstrated h Wa | Ad la pial ad ( re 
A mat tical apparatus 1s proposed for i 1 with an ext } | il heal | 
pl nirror based on three interferograms. It led ditions. Figures 4 
that onideality of the starting front may significant 
precision of calibration. Figures 2, references 4 LDC S43 
\vsten | \ 4 }. 4 
Mod ge Binary Random Light Fields of Amplitude-Phas 
Ss VF. Terzi. A.G. Konvukhov, and Ye.N. Pavi \ versio . UIT 
. ? pt } . \ ry 
paral ‘ Apt ! 
An algonthm is proposed tor synthesizing a bina indon ictual opt ' nal \ 
Hel ulating an amplitude-phase filter with specifies d Ret 
relation characteristics. From the standpoint of it 
in Ss, the binary screen synthesized 1s equivalent t | De ‘S34 
] filter ts diffraction etficiency 1s se | 
( ry pe sat ‘ Nr} \ \4 
R ns may be used to control the paran rs of ; 
i , NV ct \ \ \ ‘ 
iser images and when modeling the passage of laser radia 
! through a turbulent atmosphere. Tables gures \ Qual ten i 
‘ r) . ) Th p } 1 7 
surta Nat is arbitra i! { 
| i of 7 af ‘ 
; +> spt ley } ) " ‘ ta ,) 
¢ "Y ‘ , ’ , } + 
Sta t the Charactenstics of Goniometnic Instrus t i ASS x KNOW ne f 'e 
, , ra nt ’ ' { ' . { ' 
ntical t ments Mi p kK olose Vv. pp 2l 6 esuita Qua S } b A i 
pI p < wai 1% " x a} } il 
+} } ) , a mt . ete repo , ’ 7 
i ia Sources | “A OmMmet . rTeguia e) pert , c . ’ ' g tor 
y| { the optical and other characterist 
, 7. r) ner rry | t 
pt i {is 18 ana d. The analysis 1s per? } [De § 4s 
“ | the example of the passage of a ray (indicat 
} h, ae tect pl ' } ¥ } " I . P i Bea t v\ 
na ! ign an Optical lest eiemenil The C1 i ; 
egard \ } ra ‘ ] va 
pn rameters of th tical materials and din Regard 
} ’ + +r ' ’ ’ AT I [ ; , 
na acteristics ) ‘ment Nas on the anguia 
, r r tr ‘ef | r ' r 
pr S tad IS agen iS aicu id \ rigu if " +? ‘ j ; [ la ‘ ; 
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. un ‘ i 
it ’ | ,} gh , ’ ' ; ¢ 
" > 
| it ‘ , hs +} rn< ; te tr) | ' t< } ’ 
i " 5 ‘ 
Th Hilb ‘ Tra cfoy Meth xd for Re nety tine , Ph 16 | ’ ila WV Gs +} U ranstorme 
Distrit Based n a nterter Pattern. M.\ red ns ra f rta 
Smirn yp 26-28 | , , d-o 
Th T ] Nnsists if transforming tt funct ame . ' 
, ul i ik 
d bing the cosinusoida! distribution C/x, ¥) 1n the int 
eran t Hilbert-a yoint function S/a [he t iT LD . . 
tio! ind Sf. linked by the Hilbert transform are 
inning Te \4 S| 
described in terms of a complex function whose argument SP BU : 
represé he phase distribution being sought. Figures 3 \k Vv} 
fer i ’ 
aa v 4 { } ? i! x i [) i My 
| r | a ny T) 
t LX } } | 
ry ; tT) i i 1] 
, > . 
Lyot Wide-Angle Quartz Filter, A.L. Aleksandrovskiy, T.A n ( g the | dd 1 SI n 
Vinogradova, N.P. Depman, and V.V. Tarasenko, pp 28-3 with a triple monoct if t tt 








4 OPTICS, HIG 1 ENERGY DEVICES r 


spectrum scanning | 0 i] Uas COMpPared wit 
the time expended he case of the step-by-step t g of 
one optical CMC] i ig ; 

L)DC §4§ 4) \ 


Liquid Crystal Light Modulators With a Fiber-Optical 
Frontal Window. B¢ Aleksa 


Kuzmina, V.V. Nikitin, and AJ nokhov, pp 


Liquid crystal spatiotemporal light modulators with a phi 
tosensitive layer based o1 t vers of ZnSe and intended 
to be connected to cathode ray tubes are descr bed Tt 
results of experimental stud he sensitivity, resoluts 
speed, and noise level of the spatiotemporal light modula 
tors with parallel and line-b ¢ addres ire presented 
It is shown that the bas Naracterist I instruments 
developed make it possible to create a hybrid cat «de ras 
tube spatiotempora g! noduiator system with a4 large 
information capa rip 5 ‘fel ‘ 

UDC 681.786 

Analysis of the Errors of a Goniometric Instrument With a 
Quasi-ideal Coordinate System, V.A. Meytin, pp 47-§ 

Che errors of a biax goniometric instrument with a 
quasi-ideal coordinat { i] 1 Basic mathe 
matical expressions } 1] lima g th nstru 


ments precision ind i il PIS I ‘ Figures 
references 


UDC [531.717:621.383 4°3}:68 


Automated Opticoelectr Profilometer, B.D. B 
P.S. Golubev, and AS. Mis! op §1-53 


An automated profilometer that mbines af ptica 
micrometer with 
created. The device uses the shadow method and 
element linear CC D-phot eiver. Three 
are inspected simultaneously during size ir pection OT pipes 
and rolled stock with con piex profiles (including products 
fastened to a stand). Tat figures 3, refer 


LIDC $48 §§:°§39 2 
Optical Propertie fa Pla iy Wetormed Leu Sap 
phire, N.L. Sibikina, |]. Atanasyev, L.I. Belevtseva, V.N 


Vetrov, B.A. Ignatenk ind AP. Kiselev, pp $3-55 


Experiments based on t! ptical-polarization method have 
established the deviat t tt ptical axes from the radi 
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Or a meniscus 


sapphire disks w 
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Absorpt a } | ter \ | 
CQO, Lasers Used i: Ma b 

lo create interter ’ 
CQ, lasers used in manut; Wing nducte 
studies of absorptior l-wa | ed by 
thermal vaporization it kouum t g mate 
niais (lead, bismuth. bariu ind les 

el le, germaniun ‘OSstrates of 
monocrystal in Dota ] b re! 
erences ¢ 

| |< 6. 4) 4 \ j 


Produc Ne Ytu n-Ba } 

ducting Bolomet . TT Sha ) | 
Kravuk! IT \ | | A «4 rk ’ \ ‘fs ry _ # 
A method is ad ri} 
superconducting layer { 


laver-DV-la\ 


" ’ } 
iCUCO sd PDP 
(inograpny ¢ ‘ 
temperature § 
figural sd ' 
| DC 68 s . 


Te hn a i ? k 
With ( leral Mf 

[ra ind l.D. | 

An analytical method ' 

ta WOrKINg feed path w \ 

yi the machine to ‘ { 
tool as a tur Nn of work ¢ 
Figures 4, ref + 

| [>< ete’ Sid ‘ } 

T he Rol f Friction I oa 
Polishing Optical Componet . ne 
the Basis of the Lapping Met \ t al 
[his article presents a lan 
grinding and polishing based \ ht-k Maan 
rheological models. T} tha | ting 
zone and different frict irfa 


machining process Kal 
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1Y9O? Safety ' t up to this very day with 
iting Balakovo, Kalinin and Kursk 

RBMAK-type [uranium-graphite 

G Ones alse provokes a whole 

rt pecialists, itis true, rule out the 

t an accident on the scale of 

ary to pay tor the enhance 

vl ration through a detenoration 

MM [ ‘ rstics. And this 1s not the 
g. | tion of radionuclides in the soil 

Recor , Kursk AES 15 times higher than it was 

’ , nalfun () e a safety ickground radiation ts stll 
system failure. In S¢ ‘ the ' lisconnect i pietion Ol onstruction of the new 
fi power nm , tdow fidently predicted that it will increase 
increased ove od . hle to sign this decree without 
nce of Chernobyl, we read 

xceplion” the start of 

series Of AESs “prior to 

truction of these nuclear 

parently, our country must 

r ling to release it for the 
pw may not be realized later 

" lec! shich permits financing all 
the law “On Protection of 

ws money to be spent only tor 

res which have been backed up by 
t hundreds of billions of rubles 

hudget w sharply reduce the govern 
n the social sphere, which are not very 
{ow become a source of additional 
\ e, the econc nic efficiency of the 
power using AESs 1s being called into 
many countries, inasmuch as the 
koning tor the promissory notes presented by the 
approaching. They did not doubt that the 

not worth a wooden nickel 
i r, dav. there are n logically and 

hod ealing with the 

‘ \ } nick to gold: there 
" [ } ! t { | the nu | al 
t The situation 1s also being agg ited 
LES operating expenses and the 
: tan avalanche-like process for removing plants 

| ached the end of their useful life from opera 
stly the sarcophagus for the 
| 
i law “On Protection of the Environ 
nentioned the government's decree 
i Inge f ! rs and in areas with a large 
people. | ms the lessons of Chernobyl 
| a 

f the decree hes in the fact that 
forit fratting resemble rel sot the era 
aT But. since the decree itself was 
| | ! n the peopl itis not likely that 


aiken int nsideration in the tuture 
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And this is foolhardy The program tor destroying chem 
ical weapons was drawn up in the same tashion. And 
proved to be a complete fiasco for the entire world. Because 
of this “tnfle’’—they disregarded the opinion ot the people 
living in the areas where it was proposed that the plants for 


destroying the poisons be located 


Russia made a promise to become a law-governed state And 
this means that the highest executive authority should set 
the example for law-abidance 


Official on Obstacles Confronting Ukraine's Nuclear 
Power Industry 


Y3S4K0948A Kiev DEMOKRATYCHNA UKRAYINA 
in Ukrainian 30 Mar 93 pp 1,2 


(Interview with Nur Rashytovych Nigmatullin, tirst deputy 
chief, Ukrainian State Committee for Nuclear Power, by 
Lyudmyla Blyshchyk; place and date not given’ “The 
‘Crooked Nail’ Syndrome: Ukraine's Nuclear Power Eng 
neers Are Confronted With the Threat of Paralysis’’] 


[Text] The Chernobyl variant of the “China Syndrome” 
shocked the world with such a tragic denouncement that could 
not be imagined in the worst nightmares of the directors of 
that film scenario about an accident at an American nuclear 
power station. Now we have another “syndrome” being 
diagnosed in our nuclear power engineering system—one 
which has been facilitated by the disruption of the previously 
integrated, All-Union technological cycle. 


The medical people could compare such a state of affairs only 
with a renal insufficiency, which leads to the complete turning 
of the organism into waste products with all the consequences 
thereof. And what about the nuclear power people? What 
course of “treatment” should they choose. We requested Nur 
Nigmatullina, first deputy chief, Ukrainian State Committee 
for Nuclear Power, to speak about this in an interview. 


Blyshchyk: Nur Rashytovych, at the request of our news 
paper you have already commented on the notification t 

the effect that four Ukrainian nuclear power stations are on 
the brink of shutting down due to Russia's refusal to accept 
radioactive waste products from our AES’s [nuclear power 
plants]. We promised our readers that we would turn to a 
more fundamental discussion of this problem upon comple- 
tion of the meeting between representatives of the Russian 
Ministry of Atomic Energy and the Ukrainian State Com- 
mittee for the Nuclear Power Industry at the Zaporozhye 
AES. Would you kindly tell us what you and your Russian 
colleagues managed to agreed upon 


Nigmatullin: In principle, an area of agreement had already 
been reached in Moscow at the time when an international 
accord was signed concerning scientific and technical coop- 
eration in the field of nuclear power engineering. We 
operated within the framework of that document, fleshing it 
out and supplementing it in accordance with our specific 
mutually advantageous interests. But it 1s certainly no secret 
that—within the former USSR—Russia had a nuclear 
monopoly. It was there that stations were planned and 


personne! were trained. Nuclear fuel was produced at Rus- 
sian plants. And it was Russia which assembled it, processed 
it, and used it. Now we must take this state of affairs into 
account, and we have no other solution but to reach a 
mutually acceptable agreement 
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} 
These are not the kinds ot problems which we can solve 


let's Sayv—in a year or two. Although, in the normal course of 
events, Ukraine should be thinking about its future security 
developing its own nuclear 
he future 


require a great deal of capital 


and gradually—step by step 
fuel cycle. Otherwise it will be difficult for us 1 
But for this purpose we 
investment 


Fora monopoly is a very dangerous thing; at any moment it 


’ ’ 


ump card in the political games 
in the relations 


Ould become a powertul 
whit h we Ourselves NOW Percelve detween 


Russia and Ukraine 


[ have said—and I repeat again—that the problem of 
utilizing spent fuel arose on political terrain, rather than on 
the level ground of reciprocity between nuclear power 
stations and their appropriate enterprises. Because we nor 


mally tind a mmon with them. and this was 
ontirmed 


* +? 


iNngude 
ur meeting in Zaporozhye. T 
h of a good time that 
the director of the mining-and-chemical combine 


again during 
ny Way ¢ 
[ ebedey 


in Krasnovarsk-.6. tlew t 


Nking. it was NOLIN Sear 


t with the government dele 


gates in Moscow and then came down here to Ukraine. He 
5 No less a patriot for wn country, nor is he ignorant 
about matters of radiation safety. But, as a specialist, he 
understands better than the local politicians the total com 
plexity of the situation to the point where—to do him 
honor—he 1s acting as a leader responsible tor the fa 


thousands of people w 


certainly no Special train hauling spent tuel trom Ukrainiar 

clear power Stations arrived at that enterprise last year 
Ihe combine’s capacities have remained idle, people have 
not received wages, and—in addition—even the local 


budget has sutfered tron 


Blyshchyk: But you will grant that the Krasnoyarsk 
Regional Council declared that it would not permit radio 
active wastes to be shipped onto its own territory from 
nciples 


abroad, even it it were to proceed according to the pr 
is eves to that provi 


? 
it the Russian government and close 


sion of the Law on Environmental Protection whict 

strictly speaking—prohibits this. The Siberians have 
rebuked Ukraine for being short in its deliveries of sugar 
vegetable oils, and other tood products with which we 


were-—so lO speak supposed to pay for these services 
Nigmatullin: Figuratively speaking, this 1s a crooked nail 
which has been pounded into a board. It’s difficult to pull it 
out. This is not even a matter of the Russian law. Nor 15 tt 
{ 
I 


In contradiction with the intergovernmental accord 


regarding cooperation in the tield of 
neering. The law prohibits the import of 
and materials, but spent fuel is not a waste product. We 
process 1t—while, at the same time, safeguarding it—and 


nuclear power engl 


radioactive wastes 


1 


subsequently reprocessing it and return it in the form of 
tresh fuel. That 1s to say, this very same mining 
and-chemical combine would have to extract and isolate 
from its accumulation plutonium, uranium, and other 
highly active materials in the process of reaction. A concen 
trate would be made from the above-mentioned materials 
and it would be put to work again. And so the spent fuel 
certainly has a very high residual value—one to which we 
cannot fail to stake our claim 


Incidentally, this process 1s carried out all over the world 


France, tor example, reprocesses spent ftuel-elements for 
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Japan and converts all c mponents which can b Tae trom Russia and ther nriches that country’s enterprises 
good advantage. This is usually done for a certa W The State Committee tor Nuclear Power is now directly 
however, are proposing to the Russians that a R nterested in developing our mining-and-extracting 
Ukraimian joint venture be set up based at the Kra: ish ndustry. Moreover, we have already included in our com 
Combine, inasmuch as there is already a technolog mittee the mining-and-enriching combine at Zholtye Vody 
located at that site. The directors of the Ukraimia By the way, Ukraine is the only country in the CIS which 
power stations sent a prposal to the Regional Council that produ rconium, the latter fills a “window” in the series 
meeting be held with the local leaders and tha ry bod Mt tuel-tvpe met 
discuss this matter together. The directors of I \ ra aT ; 
{fuel-element] enterprise and the above-mentioned mining in th eure: TOr-m - building plants such as “Pivden 
and-chemical combine also signed this proposal. For they al mash lor example, we would also be able to arrange tor the 
understand the absurdity of the present situat [his production of these fuel casings. But this will become a 
“crooked nail” 1s ruining the economy not mer ality of netion that Ukraine works out its own 
Ukraine. but also that of Russia ational progr tor developing a fuel-and-energy complex 
All we can do is to hope that common sense will preva , nee ur Inte consists of an elementary 
on struggle to rvival. | the present year our stations 
infortunat 1 halt the fresh fuel that they need 
Blyshchyk: But what if 1t does not? You have already said and looking ahead to next year, we can already see a 
that Ukraine has not shipped out any spent fue! for an entu blem. The tact ot matter 1s th it our plants produce 
vear now. It’s obvious that the AES’s were not planned t SOld Tuels for a and they need to be tinanced 
the eventuality of the Soviet Union's collapse. And so we at it have. Furthermore, we need 
Stacking up these spentfuel casings at the various stat 1 Tew n. and that's only for the first 
bul is that not creating a radiation hazard” wO quarters 
Nigmatullin: The situation is unusual, but not so dran allies a he Ukrainian economy 1s puffing 
as that. Certainly the AES technological cycle ha ded ind panting trom a shortage of electric power 
the so-called wet places of concealment. If popular, these at But we could . 5 shortage by outting three units 
specially constructed pools, filled with the appropriate s in AES re already at a high stage of 
vent. The spent fuel from the reactors is p tt 1iNESS 
pools and In accordance with the technolog ire memh by » generation of reactors. out 
cooled here for several years, and only after al ' ' tt 
ivINg ssary protection in the 
transferred to the reprocessing plants ‘ R That 1s to sav. they are 
The power units did not go on line in one bu ile, Dat—f Ov10UsS reasons—installation 
therefore—the situation is varied. For example. a peranions | een 02 
lw units yf the Zaporozhye and Rovno AES’s tt Blyshchyk Nur Rashvt h. | happened to read in the 
already filled, and only an emergency supply rema \t oress that in U'kra h ire auling wastes from one 
Khmelnitskiy AES the situation ts also difficult to anoth 
power units there are still reserves. They will 
least for the present year. But unless we succeed Nigmatullin: | officially d lat NO spent-fuel casings 
an understanding with the local councils where the a na r heen hauled trom station to another, nor has 
priate Russian enterprises are situated, we will ha in heme for doing so. Such a thing could 
down stations next yvear. But I don't think that mat n Diy Na ippened withit the bounds of a single AES 
come to that point, although we have prepared alterna id have been an unprofitable thing to 
variants for anv eventualits lo. | ! unloading tuel 1s such that we have to 
WI pow ts, and that would hardly be 
At the “Azovmash,” which formerly produced ta feasih 
for transporting wet fuel casings, orders have already be | 
placed for the dry-type preservall yf nuclear t oF Blyshchyk YOU ive talked for an entire hour about Kas 
at the Maydanchiki AES NOvarsk Hut it 1s KNOWN that spent fuel from two units of 
the R \ES were previously received by Chelyabinsk 
This will provide a sufficiently reliable covering w a ‘ —— ' 
system of cooling and control to measure up to the world igmatullin (hey were prepared to accept them immedi- 
standards for radiation safety. Such containers are designed ae here was a delay because of the legal documents 
to hold 12 casings each, and they have a preservat 1. Besides everything else, Ukraine does not yet have 
life-time of 20-40 years; this will give us the n sSar wT rope ained military units for accompanying 
“time-out” to achieve a fundamenta! solution to th such transport. Nor do we yet have our own, special trains 
problem. For even if we achieve a 100-percent agreement or : Seibert \nd so, here too, we have to ask for help 
cooperation with Russia, we must have our own, stat 7 r sie 
type covering procedure so as not to be subject to p Blyshchyk. You have cited some problems which, perhaps 
pressure from a neighboring state. By the way. that h ire “not peculia the State Committee for Nuclear 
way that spent fuel is preserved and safeguarded | Power a Di 1 find understanding and support in the 
Americans, Germans, and French povernmer! 
We also have the potential—in time—to make fue! for Nigmatullin: Yes. At last a structure has been created for 
Own reactors here at home. Ukraine procures uranium administering the nuclear power complex. There 1s a special 
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station. For some unknown reason, the operation of an 
oblast commission that the deputies had given the respon 
sibility for resolving the fate of the uncompleted constru 
tion project was discontinued before it actually began 
Today the oblast administration states that it has been 
unable to find anyone who wants to pick up the uncom 
pleted project. Actually, everything 1s simpler—they did not 
look for them. For all these more than 2 years. Minatom 
(Ministry of Nuclear Energy] lived in expectation, waiting 
tor the passions to subside somewhat, for the pain of 
Chernobyl to begin to be erased, for the new econom: 
problems to push the ecological ones into the background 
During that time there was a steady buildup of the pressure 
exerted by the department on the Kostroma authonties and 
the people of Chistobor and Buy 


The people of Kostroma received money to complete the 
construction of a temporary boiler room for the settlement 
last year Only in exchange for their consent to continue the 
designing of the KAES 


Minatom, speaking on behalf of the Russian government 
promises to finance the socioeconomic progranis in th 
30-kilometer zone of the future power station in exchange 
for canceling the previous decision of the oblast Soviet that 
banned the construction of the AES. That decision is 
necessary most of all for the department itself for sel! 
financing and for guaranteeing the work orders of its own 
institutions and various OKY [special design bureaus] of 
branches that are related to it on a corporate basis 


The first serious construction item—the boiler room—is 
“famous” because several hundred tons of crude have 
leaked from its thermal reservoir, poisoning the ground, the 
forest, and the stream. Is it possible, under these cond 
to believe the assertions about the complete ecological! sat 
of the future AES? 


What are the arguments presented by the supporters and the 
opponents of the nuclear power station? [his is what 1s or 
the “pro” side of the scales: the ten-percent deduct 
the total amount of capital :nvestments for developing the 
social sphere, for creating 20,000 jobs, and for housing 
construction for this labor army, the laying of new roads 
including to Vologda and Yaroslavl, for a medical diagn 
tics center, and for the creation of a belt of individual 
owned farms. That's not bad. However, this entire program 
encompasses only the 30-kilometer zone of the AES. None 
of the other inhabitants of the oblast will gain anything from 
these lavish expenditures. Therefore deputy Yekaterina 
Laskina, a member of the smail Soviet, reasonably asks 


ry . 
ns ron 


‘What benefit do we derive from having neighbors like this 
The people of Buy will begin living better than anyone else 
But nothing will change in the situation of the people 
Kostroma or Susasino.”’ 


The system of proof given by the supporters of continuing 
the construction includes the 20-percent tax deductions for 
payment into the oblast treasury. That also 1s good. But no 


NUCLEAR ENERGY 4 


one 1S rushing to explain that this will be after the AES 
begins Operating, and, in resolving the problems that Kos 
iroma Oblast is experiencing today, these promises are 
completely irrelevant. The sale of electric power at a pnivi- 
leged rate will also occur after the first power unit Degins 
operating. And, once again, this will be in the confines of the 
30-kilometers zone 


The social and industrial infrastructure of the nuclear power 
Station, all its roads, communications means, the construc- 
tion base, hospitals, and housing—everything that is neces- 
sary and without which the AES cannot be built and cannot 
be operated—is being presented as some kind of gift 
donated to the oblast, as some kind of good deed 


If the construction does continue, then it will be on new 
principles of interaction, when the local authority will not be 
4 supplant of the monopolistic department—that is the 
pinion of Aleksandr Yurkin, chairman of the oblast 
Soviets permane mmussion for industry, transporta- 


' . ; ww iie , 
ion, ana COMMUNICA 


Ihe Kostroma AES has been and continues to be the 
creation of USSR Gosplan, although that organization 1s 
now long gone. Just as, essentially speaking, Russia's energy 
program no longer exists. A problem that continues to be a 

mendous and unresolvable one for the country 1s the lack 
yt a harmonious concept for the existence and development 
yt nuclear power engineering in Russia 


Having proven to de the unwilling executors of the Union's 
deceased nuclear Minatom officials are 
acting in the way that they have become accustomed to— 
from a position of strength ad rigid diktat 


departments the 


According to a rough count, the chief tasks of Kostroma 
Oblast, which remains to a considerable degree an agranan 
oblast, include the carrying out of an economic reform in the 
rural areas, the resolution of the questions of converting the 
three largest plants. the reorganizing of the timber branch, 
and the restructuring of light industry. Each of these tasks 

ts trom without, because 
unds are insufficient. The 
renewing of the construction of the AES, as we have seen 
does not guarantec the necessary infusions into the local 
budget. That is beyond the capabilities even of such an 
all-powertul department as Minatom 


requires considerable investmen 
the oblast’s own manpower and ft 
? 


As for power engineering, the people of Kostroma consume 
only one-fifth of the electricity produced by themselves 
from two TETs [heat and power plants] and the mighty 
GRES 


And it Russia truly needs a nuclear power station here, then 
it obviously would be worthwhile for the government to take 
some of the future income from operating the AES and 
invest 11 into the resolving of the oblast’s current problems 
That would be an example of a balanced approach to 
resolving the nationwide tasks and the region’s problems, 
and an example of completely equal and civilized relations 


between the center and the region 
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internal Source Optimization in Problem of Sphere in 


VIHD Flow 
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Article by V I Shatrov. V | Yakovlev. Novosib 
Siwy 

Abstract} ihe deve opment! | MHD propulsh 
for submarines and surtace ships prompted an 
interest in the effect of electromagnetic bulk force 
the hydrodynamic pattern of flow around the 
pelied by internal sources of clectromagnetic fie 
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altlempt to optimize th ciect! and magnetic pote i 
distribution on the body's (a sphere with an internal field 
source) surtace which minimizes the electric power demand 
lor motion at a given speed. To this end, a full vanationa 
probiem is formulated and the Lions of certain simp 
hed variational problems are derived and analyzed T} 
anational problem is reduced to a nonlinear ft ! 
ght partial differential equations with relevant bounda 
nditions A parameter which describes the eflicien ! 
the MHD propulsion method—the rat f the elects 
power demand to the mechanical power necessary | 
ving at the same speed—is introduced. It shows that the 
nergy outlays for propelling a sphere with an MHD source 
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On Development of Oblique Waves in Planar 
Subsonic Boundary Layer 
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oblique wave amplification Aplained intl york of 
the linear hydrodynan ibility theory the growing thre 
uimensional perturba determined cap la 
Tollmien-Schlichting oblique waves which at stubl 
Irom the viewpoint of the linear theory while Acited 
wave falls within a frequen range in which t normal 
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Variational Method of Plotting Subsonic Airfoil 
Profiles 
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Effect of Reinforcement Structure on | Itimate 
Deformability and Strength of Shells krom Oriented 
Glass Plastic Under Internal Explosion | oading 
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end lindrical glass-reintorced plastic shells made by 
winding VM-1I tiber-based roving tapes impregnated with 
an epoxy binder on a service mandrel are investigated 
Th ypes of shells are examined, A steel shell was used to 
suppress the bending failure mechanism during the tests 
Ihe findings show that tor a wound oriented glass 
reinforced plastic with a helical-circular reinforcement 
the ultimate circumferential strain under dynamic 
depend on the spiral layer angle. The 
strain may serve as the material's strength cntenon 
under dynamic loading. Thus, in addition to being the 
load-bearing element in the plastic, the glass fiber also 
determines the plastic’s ullumate dynamic elastic character 
istics regardless of the reinforcing angle. Figures 2; tables 2 
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Technical Stability of Dynamic States of Extended 
Rod With Variable Cross Section Moving 
Longitudinally in Fluid 

vostbirsk PRIKALADNAYA MEKHANIKA | 
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Art . K.S. Matvivchuk. Kiev. UDC $31.36:534 


\! Then n stability of a long dynamic system 1s 
onsid 1 as the problem of stability of long rods inter 
cling with an external fluid flow. The technical stability of 
1 avi ! § letined and the technical stability 
ditions of a long rectangular rod with a vanable cross 
section and a rectilinear axis in the initial state being 
Ngitudinally transp dG 1 MOViINg perfect incompress 
a) iuid 18 nsidered whereby the process i$ described by 


i nonlinear system of three partial differential equations 
with nonuniform boundary conditions. Sufficient technica 
Stability conditions of the system are derived for finite and 


infinite time intervals and under an asymptotic technica 


stability. The conditions under which the svstem va 
Stability are formulated and the critical rod velocity formula 
1§ derived. } illustration. the critical velocity of rods 1s 
calculated: 38 km/h tor a 2 km-long, rod, 53 km/h tor a 

ki iw rod. and 75 knvh tor a 0.5 km-long rod. The 
findings are obtained on the basis of the comparison method 
using Lyapunov’s direct method. References | 3. 11 Russiar 
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KF ffect of Planar Acoustic Pressure Wave on Stiffened 
Cylindrical Shell 
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[Article by N_I. Aleksandrova, |. V. Yefimova, Novosibirsk 
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Abstract) The 
various mecha! il eng 


the lack of data on the behavior 


ed to determine the applicability limits of 
ering and building designs and 
bending stresses in 
‘ssitate the strength analysis of stiffened 
shells under pulsed loads. To this end, bending and mem 
brane stresses and displacements in penodically stiffened 
shells under the traverse impact of a plane stepped pressure 
wave are assessed. the problem 1s formulated and solved 
a Fourier 


stiffened shells ne 


numerica with the help of an expansion int 
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series in terms of the angular coordinate and tinite differ 


ences for the remaining coordinates. In particular, the 
nonsteady impact of a plane stepped pressure wave onto an 
infinitely long thin elast 
filled with the same liquid as outside) stiffened with bulk 
heads at certain intervals and placed in a perfect compress 
ible liquid is considered. Th 
to the shell axis while the shell motion 1s described by linear 
equations of the classical Kirchhotl-Love theory and the 
liquid perturbations—by the wave equation for th 
potential. The numerical compared to analytical 
data, the dynamic efhicient and the time at which the 


lindncal she'! (either hollow or 


incident wave front is parallel 


velocity 


results ar 


inalvty i} and numerical results begin to coincide are detet 
mined. The numerical 

the “cross” explicit finit 
that the null wave form makes the principal contribu 
the stress while t! first torn 


ition is derived with the help of 


difference procedure lt is shown 


ontnbutes to th idia 
velocity. The axial bending stress is the highest in the 
stiffened shel! Figures 4 erences f 

Gas Dynamics of Pulsed Jets and Pressure 
Oscillations on Laser-Irradiated larget 

37FOIIIAN Lh PRIKLADNAYA MEKHANIKAT 
TRKAHNICHESA 4A) 4 FIZIA 4A on Ru in No ¢ p 
Vov-eDec 92 f 


tAru by NM.) Bulgah | Kuznetsov. Ne t b 
UDC $334 $3 

[Abstract] Pressur ions at a frequ 

of 1O kHz which usually accompany the effect of high-pow 
millisecond laser radiat L| Gg targets a } 
ussed and it 1s speculated that they have a gas dynan 
development mechanism. | heck assumption. al 
allempt 1s made to simulate | gas aynan i the eros 
flare numerically and compare the analytical data the 
experimental results within a broad rang larget ia 
tion intensity. To this end. a detailed experimental study 1s 
arned out ina VIKA vacuum pulse chamber by exposing 
the target pulsed radiation at a Sum wavelength and 
i 4 ms pulse duration at halt-power through a long-to« 
lens. The numerical analysis is conducted in the framework 
ft the tull svsten ft Navi STOKES qual ns whe ny the 
gas in the flooded space 1s set in motion, forming areas 
subsonic flow which may substantially affect the ent Now 
pattern the erosion flare 1s simulated by a sor nozzi 
being instantaneously turned on. The study shows that the 
entrainment of the gas in the flooded space and its impa 
on the nonirradiated target edges are the principle mecha 
nism by which the pressure fluctuations develop on th 
irradiated target. The consistency of the experimental and 


theoretical data points to the validity of the models used 


{ 
Figures 5. references 19 18 Russian. | Wester 


Investigation of Temperature Conditions of Bodies in 
Flows | nder Gas Injection From Surface 

YI7FOIZIB N hirsk PRIKITADNAYA MEAHANIAA 
TEKHNICHESKAYA FIZIKA in Russian No 6(19¢ 
Nov-Dec 92 pp § 7-64 
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[Art le by VI. Zinchenke A4(; Katavev AS Yakin 
Tomsk: LDC §33.5§26:5%6 24 


[Abstract] The heat transter along the generating line of a 


hbodv ina high enthalpy flow which may serve as an en 
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means of lowering the surtace temperatures in the areas 
where the maximum thermal loads are reached 1s discussed 
and the solution of the problem of heating-up of a spher 
cally blunted conical body in a supersonic flow is considered 
allowing for diffferent flow conditions in the boundary layer 
with a gas injection from the spherical blunting surtace. The 
effect of the flow conditions and gas injection rates as we!! 9 
the shell configuration and thermal parameters of the mat 
nial on the transient joint heat and mass transfer characte: 
istics 18 examined. These characteristics are found by 


solving a system of equations which describe the behavior of 
the averaged quantitics in the boundary layer, the energy 
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conservation equation tor the porous spherical part of the 
shell, and the transient heat conduction equation for the 
conical section. A two-layer turbulent boundary layer model 
is used to describe the turbulent flow. The thermal flow and 
surface temperature distributions on an impermeable sur 
face and on a surface with injection, the temperature 
dynamics, and the behavior of the heat transfer coefficients 
are plotted. The findings illustrate the effect of the heat 
transfer and injection on the heat and mass transfer charac 
teristics and may be useful for interpreting aerodynamu 
experimental data. Figures 5, references 14 11 Russian, 3 
Western 
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and Facilities of Nondestructive Testing held in September 
1990 in Sverdlovsk is summarized. The procedure and a 
system of computer-aided recording and processing of trans 
lucence measurement data developed by the authors at the 
Polymer Mechanics Institute at the Latvian Academy of 
Sciences for controlling the quality of threads, tapes, and 
polymer and composite products is described. Block dia 
grams of the system and the data processing procedure are 
cited, the dependence of the TS-11 glass fabric and LUP-O| 
carbon-reinforced tape translucence on the degree of binder 
saturation and the dependence of glass-reinforced plasty 
translucence on temperature on the seventieth day of aging 
are plotted. The system makes it possible to assess the 
physical and mechanical properties of composite materials 
and monitor the binder application during the reinforcing 
material impregnation, it is suitable for comparative tests of 
single-layer glass reinforced plastics under thermal and 
radiation aging. A decrease in translucence with an increase 
in the exposure duration and temperature and thermal! and 
radiation aging is noted. Figures 5, references 3 


Experimental Studies of Ultrasonic Reflectance of 
Metal Surfaces 

93 7FOII6A Yekaterinbure DEFEKTOSKOP!) 4 

in Russian No 12, Dec 92 pp 9-12 


[Article by A.K. Brovtsyn, Obninsk Nuclear Power Insti 
tute, UDC 620.179. 16] 


[Abstract] Expanding uses of ultrasonic testing prompted an 
experimental investigation of the ultrasonic reflectance of 
metal surfaces widely used as reflectors in various instru 
ments. To this end, a number of custom made and common 
instruments, e.g.. an ELSAM unit by WILD LEITZ (Ger 
many), a SNOL-1.6 electric furnace, a Dewar flask. and a 
UD2-12 ultrasonic flaw detector, were tested The refle 

tance of pearlitic and stainless steel. aluminum and alu 
minum foil, brass, and copper was measured using plates 
with a different degree of surface finish. For comparison 
reflectance of metal plates was measured simultaneousls 
using ultrasonic signals and laser beams. The effect of the 
surface finish and temperature on the surface reflectance 1s 
examined and it 1s demonstrated that the higher the surtace 
finish, the greater the ultrasonic reflectance 
tables 3. references 8 


} igures 4 


Acoustic Emission Quality Control of Steel- Titanium 
Clad Metal Produced by Explosion Welding 
937F0116B Yekaterinbure DEFEKTOSKOPIYA 

in Russian No 12, Dec 92 pp 44-49 


[Article by B.A. Kuznetsov, Prometey Central Scientifi 
Research Institute of Composite Materials. St. Petersburg 
UDC 620.179.17] 


[Abstract] The formation of various types of defects and the 
resulting stresses accompanying explosion 
metals prompted the use of the acoustic emission method 


ladding o 


for controlling the quality of steel-Ti clad metal formed by 
explosion welding. Under certain conditions. the acoust 
emission (AE) method makes it possible 

defectiveness at the microscopic level. Thre 
acoustic emission testing of clad metal ar 
signal recording directly after cladding, recording of signals 
generated in the metal under an additional stress field. and 


assess the 
versions of 


insider d 
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signal recording during mechanical tests during spot checks 
In contrast to the ultrasonic method, the acoustic emission 
method is more sensitive and makes it possible to make a 
comparative estimate of the degree of defectiveness. Test 
data make it possible to determine the level of service stress 
under which microcracking processes occur in the clad 
metal and thus establish the suitability of the clad metal 
blanks for making specific structures allowing for the oper- 
ating conditions. Figures 2. tables 3. references 6: § Russian, 
| Western 


Adaptive Control of Stepping I wo-Legged Robot 
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{Abstract} The problem of controlling the stepping of a 
human-like robot walking on a horizontal plane whereby the 
values of the inertial parameters, 1.e., the mass and moments 
of all robot elements, are assumed to be unknown to the 
control system, 1s considered for the purpose of teaching the 
robot to walk at a given pace al an average speed without 
falling down and without any phase constraint violations 
An attempt 1s made to solve the formulated problem in the 
framework of the method of recursive objective inequalities 
and to check the method's capabilities with respect to the 
complex unstable system control task. To this end, a planar 
model of a two-legged robot consisting of a body and two 
articulated two-link legs controlled with the help of instan 
taneous impulse actions applied to the joints and at the ends 
of both extremities 1s considered. The joints are assumed to 
be perfect, 1.e., without friction. The problem of control 
synthesis which makes it possible after a certain learning 
period to teach the robot to walk stably is solved with the 
help of the above recursive method. The task of walking on 
a sloping surtace 1s addressed. Figures 3. references 5 


Programmed Motion Stabilization Algorithm of 
Mobile Robots 
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Article by SV. Gusev. 1.4. Makarov. Institute of Science of 
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[Abstract] The use of mobile robots in computer-aided 
manufacturing. in cleaning up after industnal accidents 
and in oceanic and space research is discussed and it 1s 
noted that the applications of such robots are constantly 
expanding. The need to develop an automatic system for 
ontrolling the motion of such robots—an “autopilot” 

which would free the operator from th® task of constantls 
ontroiling the robot is formulated and problem of 
automatic control of the motion of mob robots with a 
tracked or wheeled chassis and nonsteerable wheels 1s con 
sidered It 1s assumed that programmed motion which 
defines the desired change in the robot coordinates 1s given 
on this basis, control algorithms which make it possible to 
Stabilize this programmed motion are developed. Kinemati 
and dynamic models describing the robot motion are exam 
ined and an adaptive algonthm which 
programmed motion Stabilization with changes in the 
robot s dvnamic characteristics 1s proposed T he program of 
solved omprehensivels It is shown 
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that the algonthms maintain their stabilizing properties 
even in the presence of some noise in the control channel! 
the proposed algorithm makes it possible not only to eth 
ciently assess the unknown dynamic robot parameters but 
also to improve the motion control quality. Figures 
references 21: 10 Russian, 11 Western 


Synthesis of Automatic Systems of Coordinating 
Control With Relay Stabilizing Correction 
937F01244 Kiev APTOMATIKA in Russian No 2 
Mar-Apr 93 pp 63-71 


[Article by L.M. Boychuk, Cybernetics Institute iment V.M 
Glushkov at the Ukraiman Academy of Sciences, UD¢ 
681.513] 


[Abstract] A sew method of stabilizing relay regulation tor 
coordinating control systems—a new relatively unknown 
class of automatic systems intended for controlling the ratio 
between the output values of dynamic entities—is 
described. The new systems are structurally distinguished in 
that they have no external master inputs or command 
systems. The applications and principal approaches to the 
synthesis of coordinating systems are outlined, the general 
problem of coordinating regulator synthesis and the princ: 
ples of its solution are formulated, and the design chara 
teristics and principal features of the synthesized system as 
an analog of natural and artificial intelligence systems are 
examined. For illustration, synthesis of the two-layer con 
trol law, 1.e., coordination with stabilizing correction, 1s 
analyzed using the example of a two-dimensional dynam: 
entity with continuous and relay regulation. The study 1s 
financed by the Ukrainian State Committee on Science and 
Engineering under Program 6.4.2. Figures 4, references |5 
12 Russian, 3 Western 


Theory of Quantum One-Ports. Part 2: Transfer 
Matrices and Transmission Problems 
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[Article by S.A. Smirnov, Cybernetics Institute iment VM 
Glushkov at the Ukraimian Academy ot Sciences, UD 
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{Abstract} The study of quantum one-ports (Aviomatika 
No |, 1993) 1s continued. An alternative procedure of 
Studying quantum one-ports based not on the scattering 
matrix but on the transfer matrix is presented. The new 
approach makes it possible to structure the problem geo- 
metrically and thus obtain new findings and precise solu 
Lions to some important problems of electron transmission 
through quantum two-terminal networks. The quantum 
one-port transter matrices of single-mode transmission are 
considered and interpreted geometrically. The problem ot 
full transmission is formulated tor two and three two- 
terminal networks with a single-mode condition and for an 
arbitrary number of one-ports. Two-dimensional spatial! 
channels whose electron state 1s a Superposition or mixture 
of electron states in physical channels (one tor each mode) 
and transter matrices of quantum two-terminal networks 
with multimode transmission are analyzed and full trans 
mission in two one-ports with a multimode condition 1s 
examined. The findings contirm that the transfer matrix 
can be used as the basis of the quantum one-port theory 
equally as successfully as the scattering matrix. Simple 
expressions which connect the scattering and transfer 
matrices are derived, making it easy to select between the 
two approaches. The issue of tunnel scattering 15 
addressed. Figures |. references 4 


On One Example of Optimum Object’s Transmission 
Trough Specified Domain 
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(Article by S. Ochilov, Cybernetics Institute iment VM 
Gsjlushkov at the Ukrainian Academy otf Sciences. UD( 
S19 Y| 


Abstrac.} An object of a given mass which 1s equipped with 
a propulsion system developing a given force and moves 
freely and without friction along a horizontal straight line 1s 
onsidered and this object's equations of motion are 
derived. A new formulation of the problem of the oyect 
eaching the origin of coordinates from a given initial state 

the fastest possible way 1s proposed and the conclusion 1s 
drawn that the new problem amounts to the optimum 
transmission through a given domain rather than the fastest 
arrival at the origin of coordinates. A formula for the 
shortest object transmission time (1.e., optimum transmis 
sion) through the specified domain 1s derived. Figures 2 
references | 
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